Introduction
Diorgano antimony(V) halides of the type R 2 SbX 3 (R=C 6 H 5 , C 6 F s , CH 3 ) act as acceptor and form molecular adducts with monodentate Lewis bases extending the coordination number upto 6 (Nishii et al.,1969 , Jha & Joshi 1984 and Premraj & Mishra 1991 . Hexacoordinate complexes of Ar 2 SbCl 3 and M 2 SbCl 3 with Schiff's bases, containing oxinate and acetyl acetonate groups have also been reported (Meinema et al. 1969 , Meinema et al. 1972 , Meinema & Noltes 1976 and Saxena et al. 1990 . Unlike their hydrocarbon counterpart (C 6 F 5 ) 2 SbCl 3 extend coordination number upto 7 having sp 3 d 3 hybridisation
around antimony (Saxena et al. 1990 ). This may be ascribed to enhanced Lewis acidity of (C 6 F 5 ) 2 SbCl 3 compared to diphenylantimonytrichloride due to the electron withdrawing nature of pentafluorophenyl group. Diorganoantimony(V) chloride also known to form complex anions [R 2 SbX 3 Y] -by accepting an electronegative moiety viz., halide and pseudohalide etc. (Bhattacharya et al. 1980) . Among such classes of complexes, Bertazzi et al. (Meinema et al. 1977 ). An octahedral structure with trans organic groups has been deduced for [ are well documented (Yadav 2012 and Yadav 2013) . In the present investigation the author has synthesized the series of hiteherto unreported anionic complexes of the general formula [ (C 6 F 5 
- (X=Cl, Br, I, N 3 , NCS and SeCN), the objectives of this studies were two folds (i) isolation and characterisation of anionic antimonates having pentafluorophenyl group and to explore the possibility of the coordination number of antimony being extended beyond 6 or not (ii) and to establish the mode of bonding of pseudohalide group to antimony bearing pentafluorophenyl groups.
About the dozen of new anionic complexes have been isolated and characterised with the aid of elemental analysis, molecular weight and conductivity data. Vibration studies along with solution studies supplementary to above have been made to elucidiate the structure of the newly synthesized compounds.
Results and Discussion
Anionic complexes of bis(pentafluorophenyl)antimony trichloride in combination of symmetrical tetraorganoammonium, -phosphonium, -arsonium and -stibonium salts can be obtained by either of the two methods.
Where, M = N, P, As, Sb; X = Cl, Br, I, N3, NCS, SeCN; M ′ = Na, K, NH4 + ,; Y = N3, NCS, SeCN; R = CH3, C4H9, C6H5.
The complexes were synthesized by the direct interaction of (C 6 F 5 ) 2 SbCl 3 with tetraorganoammonium, -stibonium and -arsonium halides or pseudohalides. Mixed halo, pseudohalo complex anions could also be obtained by the interaction of (C 6 F 5 ) 2 SbCl 3 with tetraorgano salts in presence of alkali metal or ammonium pseudohalides. The complexes were obtained by using the equimolar amounts of the reactants.
The reactions are quantitative and proceed smoothly in mild conditions. The constancy in the melting points of the complexes after repeated crystallisation excluded any possibility of the presence of mixture of reactants.
The formula assigned to the complexes reported herein are consistent with the experimental data.
The complexes are soluble in ethanol, chloroform, acetonitrile, nitrobenzene and dichloromethane. They are off white solids and quite stable at room temperature and can be stored for several weeks without decomposition.
The molar conductance values for all the complexes were found to be in the range 120.4-132.2 in acetonitrile and in methanol, in the range 108-123 Ohm -1 mole -1 cm 2 which suggest them to be 1:1 electrolyte in the solvent and confirms the presence of two ions in the solution (Table 3 ). The value of Van't Hoff factor(i) was found to be between 1.76 -2.30 which indicates the presence of two ions in the solution.
Infrared spectra
Infrared spectra of all the complexes was recorded in the range 4000-400 cm -1 . All the compounds show IR absorptions bands characteristics of the C 6 F 5 groups absorptions corresponding to the aryl and alkyl group in onium salts and are in close proximity reported for such compounds as well. The non mass sensitive vibration are therefore excluded from the discussion. Among the six mass sensitive modes, vibration corresponding to antimony-carbon mode assignable to ν(Sb-C) represented by y-mode has been identified. The assignment of the peaks is tentative due to the overlapping and complex nature of the spectra owing to the presence of various organic groups.
Diagnostic infrared absorption of pseudohalide groups together with their assignments are listed in Table 4 . In the anionic complexes having thiocyanate group, the possibility of the group being nitrogen or sulphur bonded can readily be distinguished by the appearance of strong asymmetric stretching band at 2010±10 cm -1 suggesting it to be N-bonded. The presence of the Sb-N bond can further be ascertained by the bonding mode (δ) of NCS group appearing in the range 460-470 cm -1 .
A weak band around 860±5 cm -1 can be assigned to the symmetric mode of the isothiocyanate group. The observed frequencies are thus consistent with iso structural compounds containing Sb-NCS bonding (Bertazzi et al. 1974 , Bertazzi et al. 1975 and Bertazzi 1976 . In case of the bis(pentafluorophenyl)antimony(V) anions having azido group (-N 3 ) ; the most prominent absorption in the infrared spectra were observed in the range 2075±10 cm -1 and is assignable to asymmetric streching frequency. A weak absorption around 1264±6 cm -1 is attributed to symmetric mode. The position of asymmetric band is more in favour of covalently bonded azido (-N 3 ) group attached to central antimony atom. The bending mode of vibration due to azido group (-N 3 ) was observed around 648±7 cm -1 . The position of this band suggest the presence of covalently bonded linear azido group (-N 3 ) (Bhattacharya et al. 1980) . Like the above two pseudohalides, IR spectra has been frequently used as an important aid to establish the distinction between the two isomeric selenocyanate (SeCN) forms. Like thiocyanates selenocyanates are also capable of exhibiting isomerism and can be either in the normal or the iso-form. They give rise to three fundamental modes of vibration in their IR spectra, two of which are νC=N and νC-Se while the third is due to a deformation mode of δNCSe. The observations made so far by the various groups of workers indicate that the position and intensity of the peaks vary with the nature of metal.
The presence of sharp band of strong intensity around 2065 cm -1 can be assigned to asymmetric NCSe group.
The observed frequency is consistent to the iso structure and is consistent with the usual iso structure of the thiocyanate counter part of the antimony(V) derivatives. Apart from this an absorption of weak intensity around 630 cm -1 also lends support to the iso structure of the newly synthesized compound (Premraj et al. 1986 ).
The deformation mode corresponding to δ NCSe could not be assigned with certainty due to the overlapping of antimony-carbon stretching corresponding to Y mode in the same region. It may be noted that unlike the halogen and pseudohalogen vibration the exact identification of the various M-C vibrations are not certain as they exist both in the anion in the form of [ (C 6 F 5 (Bertazzi et al. 1974 and Bertazzi 1976) . Under the similar conditions an octahedral environment with trans pentafluorophenyl is tentatively assigned to the anions reported in this work. However, considerable distortion from an ideal structure can not be ruled out due to the presence of different anions.
NMR spectra
1 H NMR spectra of compound (2) was recorded in CDCl 3 using TMS as an internal reference. The appearance of a singlet δ2.80 ppm for methyl protons. Indicate that all the four methyl groups are magnetically equivalent at room temperature and thus seemed to be in one plane. 
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Thus on the basis of IR, 1 H and 19 F NMR spectra and conductance measurements, the newly synthesised complex anions [(C 6 F 5 ) 2 SbCl 3 X] ͞ may be assigned an octahedral structure in which four ligands are situated at the corner positions while the pentafluorophenyl groups are settled in apical positions with C-Sb-C skeleton. Similar structure has earlier been assigned by other workers as well (Bertazzi 1976 and Bhattacharya et al. 1980) .
Experimental
Bis (pentafluorophenyl) (C 4 H 9 ) 4 NI (3.69 g, 0.01 mol) and (C 6 
